Expression of modified cytochrome c1 genes and restoration of the respiratory function in a yeast mutant lacking the nuclear cytochrome c1 gene.
Yeast cytochrome c1 is a component of complex III, an oligomeric enzyme of the mitochondrial respiratory chain. In order to investigate the structural requirement of cytochrome c1 for the function and assembly of the enzyme, we used an in vivo complementation assay to determine whether or not an in vitro mutated cytochrome c1 is functional. A yeast mutant whose nuclear cytochrome c1 gene was specifically inactivated was constructed by means of a gene disruption technique. The mutant was unable to respire, and lacked spectrally and immunochemically detectable cytochrome c1. These defects disappeared on the introduction of a plasmid carrying the cytochrome c1 gene coding the wild-type molecule or one coding a mutant molecule lacking the carboxyl (C)-terminal 17 amino acid residues. On the other hand, another mutant gene with a deletion corresponding to the C-terminal 71 residues showed no such ability. These results suggest that the region between the C-terminal 17 and 71 residues is necessary for the function of cytochrome c1.